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DISCOVERY OF INNER SPACE
INNER SPACE CAVERN was discovered by a
Texas Highway Department core drilling team
in the Spring of 1963 . Six-inch core samples were being taken to determine if the
ground was stable enough to support a large
highway overpass. As they were drilling one
of the test holes, the bit suddenly dropped
twenty-six feet and the highway crew knew
something was down there besides rock. Several more test holes were drilled in different locations, but the large cavity below ground was encountered time after time.
The supervisor of the drilling team decided
to enlarge one of the holes to twenty-four
inches and examine what was below. After
drilling through forty feet of solid limestone, the bit broke into what is now INNER
SPACE CAVERN. One of the workmen was lowered into the hole by standing on the drill
bit and holding tightly to the stem. He was
the first human being to enter INNER SPACE.
What an exciting experience this must have
been~

The original 24-inch core
hole drilled in 1963 by
the Texas Highway Dept ••

News of this fantastic discovery spread fast, and within the next
few months the Texas Speleological Society had secured permission to
enter and explore the dark reaches of the newly discovered cave. The
first group of spelunkers entered the cave on a cool November morning
in 1963. A wooden tripod was erected over the core hole and each man
was lowered down the narrow shaft on a rope tied to an automobile.

One spelunker has
reached the bottom,
and the man on the
top
receives
a
message to
raise
the rope.
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Although sixty-four people entered the cave that day, each man
that reached the bottom found himself alone in the darkness. All the
explorers ahead of him had disappeared into the vast cavern system.
The University of Texas Grotto, a branch of the Texas Speleological Society, began at once to map the cave as no one was sure how long
the Highway Department would allow it to remain open. Within the next
several days over 7,000 feet of cave had been surveyed. The passages
varied from very tight crawls to large cathedral-type rooms and halls.
For the most part the cave was easy going except for a few tight tunne ls and the sticky mud that exists in parts of the cave.
INNER SPACE is highly decorated with all types of formations both
lar ge and small. There are complete rooms of soda straws (hollow crysta lline formations) that hang from the ceiling and resemble regular
dr inking straws. Other sections have profusion of delicate helictites
that grow in every direction. The entire cave is rich in snow-white
cr ystal flowstone that covers the floor and walls.
A small group of businessmen recognized the great potential of
this cave and organized the Georgetown Corporation to develop the
cave. During commercialization many new passages were discovered that
le d to new and more beautiful sections. These new finds increased the
length of the cave to nearly four miles.
INNER SPACE was opened to
t he public in the summer of 1965 , and since that time hundreds of
thousands of people have visited this beautiful cave.

This is the room the Texas Highway Department broke into in 1963.
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HOW THE CAVE WAS FORMED
According to geologists, Inner Space Cavern is located in rocks
that were first deposited some ninety million years ago as lime and
magnesium rich mud during an age that is referred to as the Cretaceous
period. Over the ages this mud solidified into limestone and dolomite .
As time passed this area was covered with sediments of chalk, clay
and sand to a depth of over a thousand feet. During the next sixty
million years the layer of limestone was uplifted above sea level
enabling the sediments to erode, leaving the limestone exposed. Today
this limestone is referred to as the Edwards formation.
The next event in geologic history that had a direct effect upon
the development of Inner Space Cavern was a series of vertical fault s
that fractured the limestone from Waco to Del Rio. Today geologist s
call this the Balcones Fault. These cracks allowed the ground water
to flow freely through the limestone.
Water itself is unable to
dissolve enough limestone for the formation of a cave as large as
Inner Space.
The dissolving action of water comes from the carbon
dioxide that is added from decaying matter in the ground, turning the
water into carbonic acid. Limestone is soluable in an acid solution ,
and the chemical reaction that occurs when weak carbonic acid comes i n
contact with it is very simple, as shown below:
water

H20

+ decaying
+

matter

carbonic
acid

C0 2

H2co 3

+ limestone
+

-

calcium
bicarbonate
solution
ca++

CaC03

+ 2HC03-

In Inner Space Cavern the acid content of the water dissolved away the
limestone starting with the cracks caused by the Balcones Fault and
continued on for millions of years.
Once the water no longer flowed
through the passages, formations began to develop.
Speleothems wer e
formed in the cave from the same acidified water that dissolved t he
limestone. As water seeped down through the rock to the cave, carbon
dioxide was added to it making it acidic. This water in turn dissolved
the limestone forming a calcium bicarbonate solution.
When thi s
solution reached the cave it developed as a drop of water on t he
ceiling , and then a very interesting thing happened : A crystal of
calcite was deposited by the evaporation of carbon dioxide from t he
calcium bicarbonate solution. The carbon dioxide escaped from
t he
1
water in much the same way as carbon dioxide escapes from a soft drink
bottle when it is opened . The carbon dioxide is under pressure in t he
soft drink bottle and under similar pressure in the cave. The chemic a l
reaction below represents the process of how cave formations a r e
"grown":
calcium bicarbonate
solution
ca++

+ 2Hco 3 -

carbon dioxide
co 2

+ water

+ calcite

+

+

H2 o

CaC0 3

Notice that this reaction is a reverse of the process by which car bonic acid dissolved limestone to form the Cavern.
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Another type of formation, quite rare in
most caves but found profusely in Inner
Space , is the helictite. Helictites are
formations that grow other than up or down
and are usually found growing on stalactites or stalagmites . They are very small in
diameter and short in length but represent
some of the more beautiful formations in the
cave.
The two pictures on this page are
examples of the delicate helictites that are
f ound in Inner Space. Helictites grow in a
wide variety of shapes and sizes. Some grow
out, then make a complete loop back into the
wall: others grow in a zig-zag manner, while
s ome have square sides.
Some of the other types of formations
derived from crystals of calcite found in
I nner Space Cavern are cave popcorn, cave
i ce, flowstone , cave coral, cave drapery or
bacon, and travertine. These formations vary
i n color from degrees of white , yellow,
brown, and red.
The colors are due to chemical impurities in the
water.
Iron compounds impart red coloration to the formations. Cave
rnu.d also accounts for some of the brownish red that is characteristic
of them.
If there are no impurities in the water , calcite is deposi ted as a pure transparent crystal.
As crystal formed in the cave another stage in development was
t aking place on the surface. The limestone above the cave was erodi ng by the action of the rain , surface water , and wind. When the
s urface eroded enough , an entrance to the cave was formed by a
collapse of the limestone .
Inner Space has a very complex history
r e lating to its entrances. There is evidence of five natural openings
t hat can only be observed from inside the cave.
The presence of
pr ehistoric bones in three of these entrances indicates that the
cavern has been opened and closed several times during the past
t wenty-five thousand years.
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As the calcite deposit on the ceiling
began to enlarge a formation called a stalactite was formed. When the stalactite grew
into a long hollow tube it was called a soda
straw. Inner Space Cavern is highly decorated
with thousands of soda straws from tiny ones
an inch long to some that are almost eight
feet long. The picture to the right is an
example of a soda straw with a drop of water
clinging to the end.
When the soda straws
increase in diameter they retain the term
"stalactite".
Water that fell to the floor of the cave
from the stalactite still retained a percentage of carbon dioxide. When the water dropped
the impact caused carbon dioxide to be released from it. As a result of this a crystal
of calcite was deposited.
The formation
that resulted from this action was called
a stalagmite. The characteristic feature of
stalagmites is that they usually have rounded
tops and are much larger in diameter than
stalactites. When the two grow together they
are commonly called columns or pillars.

This picture shows a wide
variety of cave formations .
There are very long soda
straws, large stalactites ,
rounded stalagmites,
and
the beginning of a column .
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THE SURVEY
Recent mapping in Inner Space
has consisted of two projects: to
complete the map of the Dry Section,
and to extend the known cave southward. The Dry Section is a complex
series of passages lying just to the
southeast of the Outer Cathedral,
and to our present knowledge mapping
is almost complete in this section
of the cavern.
Several passages
enter this area and interconnect to
the east with a large well decorated
room. One end of this room is blocked by flowstone , dirt, and surface
material that came in through Bone
Sink 2. Over 2000 feet of passageway
has been mapped in the Dry Section,
with several smaller passages still
to be mapped including the squeezeway through the end-first-bend.
Inner Space undoubtedly extends
both in a northerly and southerly
direction of the present known cave.
William Russell using a tripodThese passages were probably formed
mounted Brunton and steel tape to
by water flowing from near Round
survey in the Dry Section.
Rock north into the San Gabriel
River. The present known cave is
only a part of this conduit. Exploration is difficult because of dirt
and debris that came into the cave through the now filled Bone Sinks.
A device known as a gravity meter has electronically detected
passages both north and south of the known cave while walking on the
surface. To our knowledge this was the first underground passage that
was discovered by a gravity meter survey. Even though there is promise of much new cave in the north, south, and west of the mapped section, exploration has been mostly centered around the southern portion
of the cavern where the strongest air flow indicates a close connection with large passages detected on the surface by the gravity meter.
The most promising area is several passages and breakdown piles located between the Kitchen and the New Section. Since these passages are
generally small , a great amount of work will be needed to break
through to new passage. Most passages in Inner Space end where old
entrances have been filled with rock, bone , and surface dirt.
The
deeper sections to the south should be protected by the thicker overlying rock formations and not be blocked with debris. Thus several
miles of large passage should be accessible if the present blockage
could be passed.
Access to the south end is frequently hindered by
high water. After spring rains the passages from the "T" Room to
below the Kitchen flood with three to five feet of water making
progress even more difficult.
It is just a matter of time, energy,
and patience until the air flow can be followed to the south,enlarging
the known area of the cave. At the present time, there are approximately 25,000 feet of passage mapped and explored in Inner Space.
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THE PALEONTOLOGY
Inner Space Cavern is one of the
more important paleontological sites
in Texas.
The bones of a large variety of animals , both living and
extinct , have been recovered from
three major areas within the cave.
The first collection of fossil bones
was made by Dr. Bob Slaughter of
Southern Methodist University at the
locality known as Bone Sink 1. This
collection formed the basis for a
technical publication by Slaughter .
After the cave was opened and more
accessible , bones were discovered in
two other localities , Bone Sink 2
and Bone Sink 3 .
These three areas are the sites
of debris cones associated with old
openings to the cave , which have
subsequently been
plugged .
The
Artist's conception of how prehistoric animals may have entered Inner
kinds of sediment and the degree of
cementation of the sediments in the Space Cavern thousands of years ago.
different debris cones suggest that
they are not all the same age , a conclusion which is substantiated by
the radiocarbon dates available from these different areas. There are
no historical records of any openings into the cave , but during the
1963 exploration a rusty beer can was allegedly found alongside the
debris cone now known as Bone Sink 2 , known at that time as "Beer Can
Sink" . The City of Georgetown in the past maintained a dumping ground
in the vicinity of this sink, and it is possible that this is the origin of the beer can found in the cave.
Subsequent work by Mr. Billy
Davidson in the general area of
Bone Sink 1 has produced a considerable number of bones of the
large extinct peccary . A great
deal of this material represents
juvenile individuals , some quite
young.
The significance of this
is not yet clearly understood. It
is tempting to suggest that these
are the remains of prey of the
large jaguar , whose remains were
also found in the same area , but
no definitive tooth marks have
yet been found on any of the peccary bones.
The C-14 dates now available
are Bone Sink 1 , 13,900 + 400
(Slaughter's original sample) and
Dr. Lundelius examining a large
15,850 + 500; Bone Sink 2, 13,970
bone found near Bone Sink 2.
+ 310; and Bone Sink 3 , 23,230 ±
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490. These dates suggest that Bone Sinks 1 and 2 were open at about
the same time, but that Bone Sink 3 was open considerably earlier.
The discovery of a human tooth in the area of Bone Sink 3 raised
the exciting possibility of a very early human find.
It seems certain
now that the human tooth was mixed with the older animal bones by subsidence of part of the floor of the cave between Bone Sinks 2 and 3.
Work on the vertebrate fossils in Inner Space is continuing and
can be expected to add to our knowledge of the past.
Following is an annotated list of the fossil fauna taken from publ ished lists and material in the collection of the University of
Texas.
LIST OF SYMBOLS

* Extinct species

+ Species no longer
living in
1 Bone Sink
2 Bone Sink
3 Bone Sink

Texas
1
2
3

4 Northeast rooms beyond Lake of the Moon
5
6
7
8

Reef Room
Upper level room above the Kitchen
Main room of the New Section
Breakdown south of the Chapel

Cl ass Mammalia
Order Artiodactyla
Family Dicotylidae (Tayassuidae)
*Platygonus compressus LeConte - peccary ; a piglike animal of
North and South America, with
sharp tusks; 1,5.
Family Cervidae
Odocoileus virginianus (Zimmermann) -white-tailed deer; 2?.
Family Camelidae
*Camelops sp. - camel (from one cervical vertebra); 1.
Family Antilocapridae
*Tetrameryx ? sp. - four-horned antelope; 3.
Family Bovidae
*Bison sp. (either ~- antiquus or ~- occidentalis) - bison; 2.
Order Carnivora
Family Canidae
*Canis cf. C. dirus Leidy - dire wolf; 1.
Canis latrans Say - coyote, may be C. latranas harriscrooki(subspecies); 1.
Family Felidae
*Dinobastis serus- saber-toothed cat; 2?.
Lynx rufus (Schreber) - bobcat; 1.
Panthera onca augusta (Leidy) - jaguar(extinct subspecies); 1.
Family Procyonidae
Procyon lotor simus - racoon; 1.
Family Ursidae
*Tremarctos floridana- spectacled bear; 3?.
+Ursus americanus- black bear; 3?.
Order Chiroptera
Family Vespertilionidae
*Myotis magnamolaris Choate and Hall - mouse-eared bat ; this is
larger than any other species of American
Myotis and is known only from Inner Space
at this time; 1.
*Myotis rectidentis Choate and Hall
mouse-eared bat ; this
142

species is also large for the genus and is
close to M. evotis and M. velifer.
It is
also known only from Inner Space; l.
*Myotis spp. - mouse-eared bat ; at least two species (perhaps
the two above); 2,3,4,5,6,7,8.
Order Edentata
Family Glyptodontidae
*Boreostracon floridanus - glyptodont; 2?.
Family Megalonychidae
*Megalonyx jeffersoni - ground sloth; 2?
Order Lagomorpha
Family Leporidae
Lepus californicus - Jack-rabbit; 1.
Sylvilagus sp. - cottontail rabbit; 1.
Order Perissodactyla
Family Equidae
*Equus sp. -horse; 2.
Order Proboscidea
Family Elephantidae
Mammuthus columbi - Columbian mammoth; 1·,2.
Order Rodentia
Family Cricetidae
Neotoma sp. -wood rat; 1.
Peromyscus sp. -deer mouse; 2?.
Family Heteromyidae
+Dipodymys elator Merriam- Texas kangaroo rat; 2?.
Family Sciuridae
+Gynomys ludovicianus (Ord) - black-tailed prairie dog; 1.
Class Reptilia
Order Chelonia
Family Testudinidae
Terrapene carolina (Linnaeus) - box turtle

The expos ed portion of this Mammoth tusk found in Bone Sink 2 is three feet lon g,
but if it was completly uncovered it would measure thirteen and one half feet long .
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THE BIOLOGY
Many people not familiar with
caves may think that life underground
consists
only of bats ,
snakes, and spiders. This is partly
t rue since these organisms can be
f ound in some caves. There is also
a great number of other species of
organisms
that can be found in
caves. Many of them have completely
adapted to a life in total darkness.
Over thousands of years and generat ions , some of the cave organisms
have lost their eyes, been reduced
i n size and weight, and lost, either
entirely or partially , their body
pigmentation, as compared with their
t errestrial counterparts. These organisms have exhibited regressive
evolution. They have evolved to a
r ather simple condition instead of
a higher, more complex form of exGary Parsons collecting a biologi stence.
ical sample.
The size and age of a cave are
two very important factors in determining the quantity and type of
l ife contained inside. A small cave in the side of a cliff or limes t one escarpment ranging from ten to seventy-five feet in length may
more commonly be called a shelter. These shelters may be inhabited by
spiders , harvestmen , beetles , snakes , lizards, and mammals such as
skunks , raccoons, etc . . Larger and longer caves may have distinct
r egions or zones which govern the types of inhabiting organisms and
their placement within the cave.
The entrance zone is the area directly at the entrance of the cave.
In this region of the cave it is
possible to come in contact with
any arthropod, insect, reptile, or
mammal that is native to the geographical area in which the cave is
located. The second region of the
cave is the twilight zone. In this
zone , both the light and temperature steadily decrease until the
region
of
total
darkness
is
reached. Many of the inha~itants
of the entrance region may also be
found in the twilight zone . The
final region encountered in the
cave is the zone of total darkness.
This is the area which contains the
c ,, •
organisms of most importance to the
Toad found near electricians, ladder cave biologist .
Some that appear
i n the Inner Cathedral.
in this area in Inner Space are
blind beetles and two types of mil144

lipedes. These organisms are examples of troglobites. Troglobites are
organisms that spend their entire life cycle in the cave , and over
thousands of generations have usually become eyeless and depigmented.
Troglophiles also inhabit the dark zone. These are organisms that live
in the cave but can also be found outside the cave environment. One
example of the troglophile is the scorpion that has been observed in
Inner Space.
Inner Space is a very unique cave biologically in the sense that
it may contain a new species of blind beetle of the genus Texamaurops.
Due to the fact that there are no natural openings in the cavern , one
will not see any bats.
It is possible that a very small number may
enter the cave infrequently from colonies existing in neighboring
caves, but it is unlikely that a colony will form here in the near
future.
Those troglobites which are presently inhabiting the cave
entered through openings thousands of years ago which have since
filled in and sealed. On the guided tour, these openings are referred
to as bone sinks.
Inner Space has a large network of life presently inhabiting it
even though you may only see a few crickets here and there , and possibly a millipede around one of the lights along the pathway.
The following is an annotated list of the species of organisms
that have been collected, traced, or sighted in Inner Space. The list
has been compiled from papers by James Reddell which have appeared in
the Texas Journal of Science. A few species listed are from observations made by William Elliott and from an issue of the Texas Speleological Survey on vertebrate paleontology.
** denotes troglobites
* denotes troglophiles
+ denotes trogloxene (these are organisms
that frequent the cave)
++ accidental
Phylum Mollusca (this phylum contains the snails, clams, mussels etc.)
Class Gastropoda (snails)
Order Stylommatophora
Family Bulimulidae
Bulimulus dealbatus mooreanus (Prf.)-reported from paleonto logical excavations at
Bone Sink One.
Phylum Arthropoda (this phylum contains such organisms as crayfish ,
lobsters , crabs, ticks , spiders, scorpions , etc.)
Class Crustacea
Order Isopoda
Family Armadillididae
+Armadillidium vulgare (Latreille)-pillbug found near one o f
the coreholes.
Family Porcellionidae
*Metoponorthus ruinosus (Brandt)
++Porcellio laevis Latreille)-sowbug found near one of the
coreholes.
Class Chilopoda (centipedes)
Order Geophilomorpha
Family Himantariidae
*This organism was of undetermined genus and species, but i t
may possibly be troglobitic.
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Class Diplopoda (millipedes)
Order Polydesmida
Family Polydesmidae
**Speodesmus bicornourus (Causey)
Family Strongylosomidae
*Oxidus gracilis-this organism is also abundant in caves in
Mexico.
Order Spirostrepsida
Family Cambalidae
**Cambala speobia (Chamberlin) - this is a common species of
millipede and is abundant
in many Texas caves as well
as Inner Space.
Class Arachnida
Order Araneae (spiders)
Family Agelenidae
**Cicurina sp.
Family Linyphiidae
*Meioneta sp. - usually found hanging in webs
Family Salticidae
++Phidippus texanus (Banks)
this organism is a jumping
spider that was collected in
the area near the entrance.
Family Therophosidae
++Dugesiella sp. - tarantula found in bottom of corehole
Order Opioliones (harvestmen)
Family Phanlangiidae
++Mesosoma roeweri (Goodnight & Goodnight) - found in the
entrance area.
Order Pseudoscorpionida
Family Neobisiidae
**Microcrea~ris sp.
Order Scorpioni a
Family Vejovidae
*Vejovis sp. - common troglophile scorpion in Texas caves
Class Insecta
Order Coleoptera (beetles)
Family Carabidae
Clivina sp.
**Rhadine sp. (subterranea group; blind)
*Tachys (Tachyura) ferrugineus (Dej .)-one of the most common
troglophiles in Texas
Family Catopidae
*Ptomaphagus (Adelops) cavernicola(Schwarz)-only troglophile
catopid in Texas
Family Pselaphidae
**Texamaurops sp. (blind) - this small beetle may be a new
species; only two have been collected in the cave.
Family Staphylinidae
*Belonuchus sp. (Casey)
Order Collembola (springtails)
Family Entomobryidae
found in almost every
*Pseudosinella petterseni (Borner)
Texas cave.
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Order Orthoptera (grasshoppers, locusts, crickets , cockroaches)
Family Gryllacrididae
+Ceuthophilus sp. (may be ~· secretus
(Scudder)
and/or
C. (Geotettix) cunicularis (Hubbell) )
a
Targe number of crickets may be seen around
the electricians' ladder in the Inner Cathedral.
These crickets are not cave adapted
to an extreme sense as many people believe.
Order Thysanura (silverfish)
Family Nicoletiidae
**Nicoletia texensis
(Ulrich)
tentative identification
Phylum Chordata
Subphylum Vertebrata
Class Amphibia
Order Anura
Family Bufonidae
++Bufo sp.- there are usually toads around the electricians'
---ladder in the Inner Cathedral .
Class Marrrrnalia
Order Chiroptera
+Unidentified bats have appeared infrequently along the commercial trail.
Order Rodentia
Field mice have been observed in the area of the commercial
entrance.

This sma ll millip ede wa s f o und ne ar o n e o f
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the el ectric li gh ts.
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